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$g\cdot(m_{1}, \ldots, m_{k})=(gm_{1}, \ldots, gm_{k})$
$F$ $\mathcal{M}$ $G$- $\Lambda t$
1 $(g_{1}, \ldots,g_{k})\mapsto(g_{k}^{-1}g_{1}, \ldots, g_{k}^{-1}g_{k-1})$
$(G/P_{1})\cross\cdots\cross(G/P_{k-1})$
$P_{k}$ -
1 (Bruhat ) $G$ $F$ split 1 $k=2$
Bruhat
$G=\square P_{2}wP_{1}w\in W_{2}\backslash W/W_{1}$
$G$ $B$ $W$
$P_{1}=\square BwBw\in W_{1}$ ’
( $W_{1)}W_{2}$ $W$ )
2 $G=$ GL2(F), $k=3$
$P_{2}=uBwB$
$w\in W_{2}$
$\mathcal{M}\cong P^{1}(F)\cross P^{1}(F)\cross P^{1}(F)$
$\mathcal{M}$ 5 $G$- (Fig.1) $F$
$q$ $F_{q}$





Fig.1. $GL_{2}(F)\backslash P^{1}(F)\cross P^{1}(F)\cross P^{1}(F)$ Total: $(q+1)^{3}$
1
1.1 $GL_{n}$-case
(Magyar-Weyman-Zelevinsky, 1999 [MWZ99]) $G=GL_{n}(F),$ $F$
1. $k\geq 4\Rightarrow \mathcal{M}$
2.
3.





(Magyar-Weyman-Zelevinsky, 2000 [MWZOO]) $G=Sp$2$n(F),$ $F$
$F$
(1.4 )
1.3 Littelmann spherical double cone
Littelmann [L94] $B$- $(G/P_{1})\cross(G/P_{2})$
$G$ $B$ $G$ Borel $P_{1},$ $P_{2}$ $G$
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$G=Sp$2$n(\mathbb{R}),$ $\mathcal{T}=(G/P)\cross(G/P)\cross(G/P)$ $P$ $G$ Siegel
$\mathcal{T}$ $G$- -Schapira
”Sheaves on Manifolds” (1990) P.492 (exercise)




- [NOII] $(G, K)$ $(G/P)\cross(K/Q)$ $K$-
[H04] $F$ $GL_{n}(F)/B$ $B_{n-l}$-
$B_{n-1}$ $GL_{n-1}(F)$ Borel $P$ $(n-1,1)$
$(G/P)\cross(G/B)$ $G$- $G/(B_{n-1}\cross F^{x})$
$(G/P)\cross(G/B)\cross(G/B)$ G-
open
2 $M\cross M\cross M$ $G$-
$F$ $\neq 2$ $F^{2n+1}$ $($ , $)$
$(e_{i}, e_{j})=\delta_{i,2n+2-j}$
$e_{-}$ . $\cdots,$ $e_{2n\oplus_{-}}$ $F^{2n+1}$
$2n+1$ split $G$
$G=\{g\in SL_{2n+1}(F)|(gu,$ $gv)=(u,$ $v)$ for $aUu,$ $v\in F^{2n+1}\}$
$F^{2n+1}$ $V$ $(V, V)=\{0\}$ $\dim V=n$
maximally isotropic subspace
$M=$ {$V|V$ $F^{2n+1}$ maximally isotropic subspace}
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$\mathcal{T}=M\cross M\cross M$ $G$-
$d=0,$ $\ldots,$ $n$ $U_{d}=Fe_{1}\oplus\cdots\oplus Fe_{n-d}\oplus Fe_{n+2}\oplus\cdots\oplus Fe_{n+d+1}$
$n$ $n=a+b+c_{+}+c_{0}+c_{-}$
$U_{(\alpha)}=Fe_{1}\oplus\cdots\oplus Fe_{a}$ , $U_{(\beta)}=Fe_{2n-a-b+2}\oplus\cdots\oplus Fe_{2n-a+1}$ ,
$U_{(+)}=Fe_{a+b+1}\oplus\cdots\oplus Fe_{k_{+}}$ , $U_{(-)}=Fe_{n+2}\oplus\cdots\oplus Fe_{k-}$ ,
$U_{(0)}=Fe_{k_{+}+1}\oplus\cdots\oplus Fe_{k_{+}+co}\oplus Fe_{k_{-}+1}\oplus\cdots\oplus Fe_{k-+c0}\oplus Fe_{n+1}$
$k_{+}=a+b+c+,$ $k_{-}=n+c_{-}+1$
$W_{(0)}=U_{(\alpha)}\oplus U_{(\beta)}\oplus U_{(+)}\oplus U_{(-)}$ 3 $M$
cg $=2c_{1}-1$
$V(a, b, c_{+}, c_{-})_{odd}=W_{(0)} \oplus(\bigoplus_{1=1}^{1}F(e_{k_{+}+i}+e_{k-+i}))\oplus(+$
$\oplus F(e_{k_{+}+C1}-\frac{1}{2}e_{k-+c_{1}}+e_{n+1})$
$c_{0}=2c_{1}$
$V(a, b, c_{+}, c_{-})_{even}^{0}=W_{(0)} \oplus(c\bigoplus_{i=1}^{1}F(e_{k_{+}+i}+e_{k-+i}))\oplus(+$
$c_{0}=2c1$
$V(a, b, c_{+}, c_{-})_{even}^{1}=W_{(0)} \oplus(\bigoplus_{=1}^{c1}F(e_{k_{+}+i}+e_{k-+i}))\oplus(e_{k_{+}+i}-e_{k-+:}$
$\oplus F(e_{k_{+}+co}-e_{k_{-}+co}-\frac{1}{2}e_{k-+1}+e_{n+1})$
1 $t=(V_{(1)}, V_{(2)}, V_{(3)})\in \mathcal{T}=M\cross M\cross M$
$a=\dim(V_{(1)}\cap V_{(2)}\cap V_{(3)}),$ $b=\dim(V_{(1)}\cap V_{(2)})-a$ ,




(i) $c_{0}$ $\Rightarrow\epsilon=1,$ $t\in G(U_{0},$ $U_{d},$ $V(a,$ $b,$ $c_{+},$ $c_{-})$odd $)$
(ii) $c_{0}=0\Rightarrow\epsilon=0,$ $t\in G(U_{0}, U_{d}, V(a, b, c_{+}, c_{-})_{even}^{0})$
(iii) $c_{0}$ $\Rightarrow t\in G(U_{0}, U_{d}, V(a, b, c_{+}, c_{-})_{even}^{\epsilon})$ with $\epsilon=0$ or 1
$\eta_{k}=\{\begin{array}{l}1if k=0,1,3,5, \ldots,\text{ }2if k=2,4,6, \ldots.\end{array}$











$H_{CQ}^{\epsilon}=\{\begin{array}{ll}1 \cross Sp_{c0-1}(F_{r}) ( Q \text{ }),Sp_{c0}(F_{r}) (c_{0} \text{ } , \epsilon=0),Q_{c0}=\{g\in Sp_{c\circ}(F_{r})|gv=v\} (c_{0} \text{ } , \epsilon=1)\end{array}$
$(0\neq v\in F_{r^{0}}^{c})$
3 $M\cross M\cross M_{0}$ $G$-
$G$ full flag variety
$M_{0}=\{V_{1}\subset\cdots\subset V_{n}|\dim V_{i}=i, (V_{n}, V_{n})=\{0\}\}\cong G/B$
$\mathcal{T}_{0}=MxM\cross M_{0}$ $G$-
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2 $\dim M+\dim M+\dim M_{0}=\frac{n(n+1)}{2}+\frac{n(n+1)}{2}+n^{2}=n(2n+1)=\dim G$.
$\mathcal{T}_{0}$ $G$-
[L94] (Table 1)
1 $t=(U_{0}, U_{d}, V)\in T,$ $V=V(a, b, c_{+}, c_{-})$ dd, $V(a, b, c_{+}, c_{-})_{even}^{0}$
or $V(a, b, c_{+}, c_{-})_{even}^{1}$ $\pi$ : $\mathcal{T}_{0}arrow \mathcal{T}$ $M_{0}arrow M$
$\pi^{-1}(t)$
$M_{0}(V)=\{V_{1}\subset\cdots\subset V_{n}|V_{n}=V\}$
$M_{0}(V)$ $R(t)=P\cap P_{U_{d}}\cap P_{V}$
$M_{0}(V)$ full flag $\mathcal{F}$ : $V_{1}\subset\cdots$ $V_{n}$ stan-
dard
$V_{1}=(V_{i}\cap U_{(\alpha)})\oplus(V_{1}\cap U_{(\beta)})\oplus(V_{1}\cap(U_{(+)}\oplus U_{(-)}))\oplus(V_{i}\cap U_{(0)})$ ,
$V_{i}\cap U_{(\alpha)}=Fe_{1}\oplus\cdots\oplus Fe_{a:(\mathcal{F})}$ ,
$V_{i}\cap U_{(\beta)}=Fe_{2n-a-b+2}\oplus\cdots\oplus Fe_{2n-a-b+1+b_{i}(F)}$
for all $i=1,$ $\ldots,$ $n$ . $a_{i}(\mathcal{F})=\dim(V_{i}\cap U_{(\alpha)}),$ $b_{1}(\mathcal{F})=\dim(V_{i}\cap U_{(\beta)})$
standard full flag $\mathcal{F}$ : $V_{1}\subset\cdots\subset V_{n}$ $c_{j}(\mathcal{F})=\dim(V_{1}\cap(U_{(+)}\oplus$
$U_{(-)})),$ $d_{i}(\mathcal{F})=\dim(V_{i}\cap U_{(0)})$ $I=\{1, \ldots, n\}$
$I_{(\alpha)}=\{\alpha_{1}, \ldots, \alpha_{a}\}=\{i\in I|a_{i}(\mathcal{F})=a_{i-1}(\mathcal{F})+1\}$ ,
$I_{(\beta)}=\{\beta_{1}, \ldots, \beta_{b}\}=\{i\in I|b_{i}(\mathcal{F})=b_{i-1}(\mathcal{F})+1\}$ ,
$I_{(\gamma)}=\{\gamma_{1}, \ldots, \gamma_{c}\}=\{i\in I|c_{\dot{\tau}}(\mathcal{F})=c_{b-1}(\mathcal{F})+1\}$ ,
$I_{(\delta)}=\{\delta_{1}, \ldots, \delta_{c0}\}=\{i\in I|d_{\dot{\tau}}(\mathcal{F})=d_{i-1}(\mathcal{F})+1\}$
$c=c_{+}+c_{-},$ $\alpha_{1}<\cdots<\alpha_{a},$ $\beta_{1}<\cdots<\beta_{b},$ $\gamma_{1}<\cdots<$





$h[X]=(\begin{array}{lll}X 0 00 1 00 0 J{}^{t}X^{-1}J\end{array})$
.
, $J=J_{n}=(\begin{array}{lll}0 1 \cdot 1 0\end{array})$
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$A\in GL_{c+}(F),$ $B\in GL_{c0}(F),$ $C\in GL_{c-}(F)$
$\ell(A, B, C)=h[(\begin{array}{llll}I_{a+b} 0 0 00 A 0 00 0 B 00 0 0 C\end{array})]$
$G$ $L_{+},$ $L_{0},$ $L_{-},$ $L,$ $L_{V}$
$L_{+}=\{P(A, I_{c_{0}}, I_{c-})|A\in GL_{c+}(F)\}$ ,
$L_{0}=\{\ell(I_{c+}, B, I_{c-})|B\in GL_{c0}(F)\}$ ,
$L_{-}=\{P(I_{c_{+}}, I_{c0}, C)|C\in GL_{c-}(F)\}$ ,
$L=L+\cross L_{0}\cross L_{-},$ $L_{V}=\{l\in L|\ell V=V\}$
(i) $L_{V}=L_{+}\cross\cdot(Lv\cap L_{0})\cross L_{-}$ .
(ii) $V=V(a, b, c_{+}, c_{-})$ odd $\Rightarrow L_{V}\cap L_{0}\cong 1\cross$ Sp$co-1(F)$ ,
$V=V(a, b, c_{+}, c_{-})_{even}^{0}\Rightarrow L_{V}\cap L_{0}\cong Sp_{c_{0}}(F)$ ,
$V=V(a, b, c_{+}, c_{-})_{even}^{1}\Rightarrow L_{V}\cap L_{0}\cong Q_{c_{0}}$ .
$Q_{c\text{ }}=\{g\in Sp_{c_{0}}(F)|gv=v\}$ with some $v\in F^{c0}-\{0\}$ .
3 (i) $M_{0}(V)$ full flag $F$ $g\mathcal{F}$ standard
$g\in R(t)=P\cap P_{U_{d}}$ $P_{V}$
(ii) $\mathcal{F}$ $\mathcal{F}’$ standard full flag $g\mathcal{F}=\mathcal{F}’$ for some
$g\in R(t)\Rightarrow g_{L}\mathcal{F}=\mathcal{F}’$ for some $g_{L}\in L_{V}$ .
(iii) $F=F_{r}$ standard full flag $\mathcal{F}$ $|R(t)\mathcal{F}|=[r]_{a}[r]_{b}r^{\ell(\tau(F))}|L_{V}\mathcal{F}|$ .
3 4 $H$ $GL_{n}(F)/B$
(A) $H=GL_{m_{+}}(F)\cross GL_{m-}(F)$ where $m++m_{-}=n$ ,
(B) $H=Sp_{n}(F)$ for even $n$ ,
(C) $H=Q_{n}$ for even $n$ ,
(D) $H=1\cross Sp_{n-1}(F)$ for odd $n$ .
: $(A)\sim(D)$ char $F\neq 2$
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4 $GL_{n}(F)/B$ $H$-
$F=\mathbb{C}$ (A), (B) H $G=GL_{n}(F)$
[M79], [R79] [M10] F
(C) (D)
(C) $\ovalbox{\tt\small REJECT}$ $\check\check|$ffi $n$
fflfr $\circ \mathfrak{F}$ffl f [M10]
(A) $GL_{m+}(F)\cross GL_{m-}(F)\backslash GL_{n}(F)/B$
$+-$ ab”- $n=4,$ $m_{+}=m_{-}=2$
(Fig.5 in $[MO90]$ )
$++–$ $+-+-$ $+–+$ $-++-$ $-+-+$ $–++$
abba
: $i=1,$ . . . , $n-1$ $\dim M_{2}=\dim M_{0}-1$
$M_{i}=\{V_{1}\subset\cdots\subset V_{i-1}\subset V_{1+1}\subset\cdots\subset V_{n-1}|\dim V_{j}=j\}$
$p_{i}$ : $M_{0}arrow M_{i}$ 2 $H$- $S_{1},$ $S_{2}$



















(D) $1\cross Sp_{2n}(F)\backslash GL$2$n+1(F)/B$
(C) “ABXY’- $($ $[M10])$ $n=1$
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